ORGANIC EL DEVICE AND 
METHOD OF MANUFACTURING THE SAME 



BACKGROUND OF THE INVENTION 
5 1 . Field of the Invention 

The present-invention .relates. to an organic EL. device , - 

and more particularly to an organic EL device provided with a 
sealing member for sealing a lower electrode, an organic EL layer 
and an upper electrode. 
10 2. Description of the Related Art 
l~: Fig. 2 is a perspective view of an conventional EL display 

panel 25 provided with an organic EL device. In the EL display 
panel 25, a plurality of strip-shaped transparent electrodes 11 
M of ITO (Indium Tin Oxide) (hereinafter referred to as an ITO 

fyl5 transparent electrode (s) ) are arranged on a glass substrate 2 in 

s ; : 
^ ■= 

a direction of arrow 93. Above the ITO transparent electrodes, 
a plurality of strip-shaped organic layers 12 are arranged in a 
direction of arrow 94 . A plurality of strip-shaped upper 
electrodes 13 are superposed on the organic layers 12, 

20 respectively. 

Fig. 3 is a sectional view of the conventional EL display 
panel 25, taken in line I - I in Fig. 2. As seen from Fig. 3, 
the ITO transparent electrodes 11 as a lower electrode, organic 
EL layers 12 and upper electrodes 13 are covered with and sealed 

25 by a cap 15 on the glass substrate 2. The cap 15, which is made 
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of metal or glass, is secured to the glass sxibstrate 2 by adhesive. 
The internal space 17 of the cap 15 is filled with nitrogen. 

Generally, deposition of impurities such as moisture on 
an organic EL device greatly changes a device characteristic. 
This largely attenuates reliability of the organic EL device. 
— In_order „to__over come„such an inconvenience , _ .an. adsorbent _1 6 _ of 
barium oxide is provided within the cap 15 to adsorb the impurities 
such as moisture. 

In the EL display panel 25, when a voltage is applied 
between a prescribed I TO transparent electrode 11 and a prescribed 
upper electrode 13, an organic EL layer 12 located at an area where 
these electrodes are overlapped, emits light. Therefore, by 
controlling selection of each ITO transparent electrode 11 and 
each upper electrode 13, a desired display can be realized using 
the EL display panel 25. 

The above conventional organic has the following defects . 
Sealing by the cap 15 requires for the cap 15 to be formed in 
a prescribed shape. This leads to poor efficiency and high cost 
in manufacturing. 

Particularly, when the cap 15 of metal is used, the upper 
electrode 14 and cap 15 must be kept into non-contact with each 
other. Therefore, in order to secure the cap 15 on the glass 
siibstrate 2 , it must be adjusted in position and thereafter bonded 
to the glass substrate 2, This leads to poor efficiency and high 
cost in manufacturing. Further, in order to assure the non- 



contact between the upper electrode 13 and the cap 15 , an insulator 
such as an insulating material or space (e.g. space LI shown in 
Fig. 3) must be located therebetween. This impedes the thin- 
profiling of the organic EL device. 

Further, provision of the adsorbent 16 within the cap 15 

further impedes , thin-profiling of the organic EL„ device . ,_.In 

addition, the provision of the adsorbent 16 results in poor 
workability and high cost in manufacturing, 

SUMMARY OF THE INVENTION 

A first object of the present invention is to provide an 
organic EL device which can provide high efficiency of 
manufacturing, reduce production cost, obtain great reliability 
and realize thin-prof iling, 

A second object of the present invention is to provide 
a method of manufacturing such an organic EL device. 

In order to attain the above first object, in accordance 
with the present invention, there is provided an organic EL device 
comprising: a lower electrode formed on a substrate; an organic 
EL layer formed on the lower electrode; an upper electrode formed 
on the organic EL layer; a sealing member for sealing the upper 
electrode, organic EL layer and upper electrode on the substrate 
so that they are covered with the sealing member, wherein the 
sealing member is made of an aluminum material coated with an 
insulating layer in its inner surface. 



In tJiis cpnfiguration, since the sealing member is made 
of an aluminxam material coated with an insulating layer in its 
inner surface, contact of* the alxominum material with the upper 
electrode produces no trouble. Thus, such a fine alignment as 
5 reqfuired in sealing by a metallic cap is not required, thereby 

, _ improving working efficiency and reducing,„the production cost. 
Further, any insulator for assuring non-contact between the 
aluminum material and the upper electrode is not required so that 
the organic EL device can be formed in a thin-profile style. In 

10 addition, the aliominTim foil is so flexible that it can be deformed 
freely, thereby improving working efficiency and reducing the 
production cost. 

Preferably, the aluminum material is a flexible alimiinum 
sheet. Therefore, it is not necessary to form the aliominiom 

15 material in a prescribed shape in advance, thereby improving 
working efficiency and reducing the production cost. 

Preferably, the insulating layer is an aliomintim oxide 
layer formed by anodic oxidation of the aliaminum material. Since 
the surface of such an oxide layer is porous, impurities can be 

20 taken into a large number of pores of the anodic oxide layer, 
thereby improving the reliability of the organic EL device. This 
oxide layer has both functions of insulation and absorbing the 
impurity such as moisture. For this reason, it is not necessary 
to provide an insulator and an impurity absorbing meiT±>er 

25 individually, thereby providing a thin-profile EL device and 
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improving working efficiency and reducing the production cost. 

Preferably, the insulating layer is a porous aluminum 
oxide layer. Since such a porous oxide layer can have a function 
of "gettering" of taking impurities into a large number of pores, 
it can take the impurities internally generated during use, thus 

lengthening the„life„of the organic EL device. 

Preferably, the aluminum sheet is formed in such a manner 
that a surface of the aliiminum oxide layer is subjected to gas 
flow-out treatment in vacuum, and thereafter the lower electrode, 
organic EL layer and upper electrode are sealed on the siibstrate 
in an atmosphere of inert gas . 

In this configuration, the surface of the aluminum oxide 
layer is subjected to gas flow-out treatment, and the lower 
^^^^^^P^^f organic EL layer and upper electrode are sealed on the 
substrate by the sealing member. Therefore, gas can be caused 
to flow out from the large number of pores of the aluminum oxide 
layer so that the impurity can be taken into the pores, thereby 
improving the reliability of the organic EL device. In 
order to attain the second object, in accordance with the present 
invention, there is provided a method of manufacturing an organic 
EL device comprising the steps of : forming a lower electrode 
formed on a substrate; forming an organic EL layer on the lower 
electrode; forming an upper electrode on the organic EL layer to 
provide the organic EL device; preparing an alximinum material 
coated with an insulating layer in at least its inner surface; 



and sealing the organic EL device so that it is covered with the 
alxxminum material . 

In the manufacturing method, preferably, the step of 
preparing the aluminimi material comprises the steps of: making 
5 anodic oxidation to form an aluminum oxide layer on a surface of 

a flexible aluminiam sheet; and removing gas. contained within the 

aluminum oxide layer, and the step of sealing the organic EL device 
comprises the step of: fixing the aluminum sheet with the gas 
removed on a surface of the substrate in an atmosphere of inert 
1 0 ga s or in va cuum . 

In the manufacturing method, preferably, the step of 
removing gas is to heat the aluminum sheet with the aluminum oxide 
layer for several -60 minutes at 60-300 °C in vacuum. 

In the manufacturing method , preferably , the step of. 
15 making anodic oxidation is to form a porous aluminum oxide layer; 
and the step of removing gas is to heat the aluminum sheet in vacuiam 
so that impurities contained in pores of the porous aluminum oxide 
layer are discharged. 

In the manufacturing method, the step of sealing the 
20 organic EL device comprises the steps of: mounting the organic 
EL device and alxaminiam sheet in a sealing chamber and once heating 
them at room temperature - 150 in vacuum; introducing inert 
gas into the sealing chamber; and fixingthe aluminum sheet on the 
substrate through an adhesive and heating it. 
25 In the manufacturing method, preferably, the inert gas 
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is argon gas. 

The above and other objects and features of the present 
invention will be more apparent from the following description 
taken in conjunction with the accompanying drawings. 

- BRIEF DESCRIPTION OF THE _ DRAWINGS . 

Fig. 1 is a side sectional view of an EL display panel 
which is an embodiment of an organic EL device according to the 
present invention and also a sectional view taken in line I - I 
in Fig. 2; 

Fig, 2 is a perspective view of an EL display panel 25 
using an organic EL device; and 

Fig. 3 is a side sectional view of a conventional EL 
display panel 25 and also a sectional view taken in line I - I. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
An explanation will be given of an embodiment of an 
organic EL device according to the present invention taking an 
EL display panel of an EL display as an example. Fig. 1 is a side 
sectional view of an EL display panel 25 according to the 
embodiment and also a sectional view taken in line I - I in Fig. 
2. Fig. 2 is a perspective view of the EL display panel 25. 

As seen from Fig. 2, in the EL display panel 25, a plurality 
of strip-shaped transparent electrodes 11 made of ITO (Indium Tin 
Oxide) are arranged on a glass substrate 2 in a direction of arrow 



93. Above the ITO transparent electrodes, a plurality of* 
strip-shaped organic layers 12 are arranged in a direction af 
arrow 94 which is on the plane to which the direction of arrow 
93 belongs to and which is orthogonal to the arrow 93. A plurality 
of strip- shaped upper electrodes 13 are superposed on the organic 

layers 12, respectively. _ _ 

Figs. 1 and 2 schematically show the transparent lower 
electrodes 11, which are arranged on a glass substrate 2, organic 
layers 12 which are organic EL layers, and upper electrodes 13. 
Actually, a large number of minute ITO transparent electrodes 
as the transparent lower electrodes 11, organic layers 12 and 
upper electrodes 13 are arranged on the glass substrate 2 , 

In the EL display panel 25, when a voltage is applied 
between a prescribed transparent lower electrode 11 and a 
prescribed upper electrode 13, an organic EL layer 12 located at 
an area where these electrodes are overlapped emits light. 
Therefore, by controlling selection of each ITO transparent 
electrode 11 and each upper electrode 13, a desired display can 
be realized using the EL display panel 25. 

The ITO transparent electrodes 11, organic layers 12 and 
upper electrodes 13 are sealed with an aluminiom foil 3 serving 
as a sealing member or aluminvim sheet, and an internal space 5 
is filled with argon gas. On the internal face of the aluminiam 
foil 3, an anodized-aluminum (Alumilite) layer 4 is formed serving 
as an insulating layer or anodic oxide layer. 



In this embodiment, an alxominum foil 3 having a thickness 
of about 10 (jtm is used. Another alijminum foil that is thicker 
or thinner than it may be used. The respective terminals of the 
I TO transparent electrodes 11 and upper electrodes 13 are taken 
5 out from the aluminum foil 3. On the other hand, the organic 

layers 12 are completely housed within the aliaminum f oil 3 so that 

impurities such as moisture are not applied to the organic layers 
12. 

The aluminum foil 3 in this embodiment will be made by 

0 the following process, and is secured to the glass substrate 2 
so as to cover the ITO transparent electrodes 11, organic layers 
12 and upper electrodes 13 , First, the aliaminum foil 3 is immersed 
in an electrolyte solution of e.g. nitric acid. By anodic 
oxidation, the Alumilite (Alumina) layer 4 is formed on the 

5 surface of the aluminum foil 3 , The surface of the Alumilite layer 
4 is so porous as to have a large number of minute pores. 

The alxaminum foil 3 provided with the Alumili telayer 4 
is located in vacuum and heated at high temperatures (60- 300 ""C) 
for about several to 60 minutes to increase kinetic momentum, 

3 Thus, the gas contained in the pores in the surface of the 
Alumilite layer 4 is removed (gas flow-out processing) . 
Thereafter, the aluminum foil 3 provided with the Aliamilite layer 
4 is shifted from vacuum to argon atmosphere so that it is not 
exposed to air. The glass substrate 2 on which the lower 

) electrodes 11 of ITO transparent electrodes, organic layers 12 



- 9 - 



and upper electrodes 13 are formed is covered with the aliominmn 
foil 3, 

The Alumilite layer 4 formed on the surface of the 
aluminijm foil 3 performs a function of insulation. For this 
reason, contact of the alximinum foil 3 with the upper electrode 
13 produces no trouble Thus , .any fine alignment is not required 
when the aluminum foil 3 put on the glass substrate 2, thereby 
improving working efficiency and reducing the production cost. 

Further, any insulator is not required between the 
aluminum foil 3 and the upper electrode 13 so that the organic 
EL device can be formed in a thin-profile style. In addition, 
the aluminiam foil is so flexible that it can be deformed freely, 
thereby improving working efficiency and reducing the production 
cost . 

The alumintam foil 3 put on the glass substrate 2 is bonded 
and secured to the glass substrate 2 by means of sealing resin 
6. Putting the aluminum foil 3 on the glass substrate 2 is carried 
out in an atmosphere of argon. Therefore, the inner space 5 is 
filled with the Ar gas. Further, since the Alumilite layer 4 is 
porous , moisture which may be taken into the inner space 5 is taken 
in the pores and held there . 

Thus, the Alumilite layer 34 has both functions of 
insulation and absorbing the impurity such as moisture, thereby 
providing a thin-profile and reliable EL device. 

In another embodiment of the organic EL device according 
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to the present invention, a character, picture, etc, can be 
partially labelled on the surface of the Alxomilite layer 4 of the 
EL display panel as shown in Fig. 1 . The character, picture, etc. 
can be labelled by e.g. printing . In this case , the upper electrode 
13 also adopts a transparent ITO electrode. Thus, the character, 
picture, .etc. can be checked visually from the outside of the EL 
display panel 25 through the glass substrate 2, ITO transparent 
electrode 11, organic layer 12 and upper electrode 13. 

The organic EL device according to the present invention 
should not be limited to the embodiments described above. For 
example, in the embodiment described above, the aluminijm foil 3 
was secured to the glass sxibstrate 3 in the argon atmosphere so 
that it is put on the ITO transparent electrode 11, organic layer 
12 and upper electrode 13, and the internal space 5 is filled with 
argon. However, the aluminiam foil 3 may be secured to the glass 
substrate 2 in an atmosphere of nitrogen, and the internal space 
5 may be filled with nitrogen. 

Although the embodiment of the present invention was 
explained in connection with a monochromatic EL display panel, 
the present invention can be applied to a color EL display panel . 



